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Ⅰ?Introduction
 Even though the surgical techniques and 
instrumentation for cataract surgery have 
significantly improved, complications following 
successful surgery still occur. We report a 
rare case of ocular ischemic syndrome ?OIS? 
caused by a stenosis of the carotid artery 
that developed within a month after cataract 
surgery.
Ⅱ?Case
 A 75-year-old woman presented with 
decreased vision of 20/32 OD and 20/25 OS. 
Informed consent was obtained from the 
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SUMMARY
Purpose. To report a case of branch retinal artery occlusion including the ophthalmic 
artery posterior to the optic disk following cataract surgery in a patient with bilateral internal 
carotid artery stenosis. 
Case report. A 75-year-old woman underwent phacoemulsification and intraocular lens 
implantation in her right eye. The surgery was uneventful. A month later, her vision of the op-
erated eye decreased and an inferior altitudinal visual field defect was found, and ophthalmos-
copy revealed two superior branch retinal artery occlusions. Fluorescein angiography showed 
extremely delayed infusion of the two arteries and the vessels in the disk. The single flash, 
rod-cone electroretinogram had a negative-type pattern. Magnetic resonance imaging angiog-
raphy and Doppler echography demonstrated bilateral carotid artery stenosis. The avascular 
area of the retina was photocoagulated, and aspirin was prescribed. No further ocular compli-
cations occurred.
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patient. Her fundi were normal except for slight 
sclerotic changes of the retinal vessels. She was 
diagnosed with cataract and was followed for 
4 years. When her visual acuity decreased to 
20/50 in both eyes, phacoemulsification with 
intraocular lens ?Acrysof, Alcon? implantation 
was performed in her right eye.
 A day after surgery, her vision had improved 
to 20/20 in the right eye, but on the next 
appointment a month later, the visual acuity 
had decreased to 20/100. Her right fundus 
revealed white sheathing of the superior retinal 
arteries, with soft exudates and hemorrhages 
near the disc. The disc was slightly pale ?Fig. 
1, left?. There were no abnormal vessels on 
the iris and angle, and the intraocular pressure 
was 14 mm Hg in both eyes. Goldmann and 
Humphrey automated perimetry demonstrated 
an inferior altitudinal visual defect. The b-wave 
of the single bright flash ERG of the right eye 
was greatly depressed while the a-wave was 
of normal size, i.e., a negative-type ERG. The 
b- to a-wave ratio was 0.8, in the right and 
1.0 in the left. The oscillatory potentials were 
not recordable in both eyes ?Fig. 2?. Pattern 
visually evoked cortical potentials were non-
recordable with stimulation of the right eye. 
 Fluorescein angiography showed delayed 
perfusion in the two superior arteries and 
staining of the disc. There were avascular areas 
in the superior peripheral retina ?Fig. 1, right?, 
and the avascular areas were photocoagulated 
with a laser. 
 MRI and MRA of the brain, MRA of the 
carotid artery, and Doppler echography were 
planned to try to find the cause of the branch 
retinal artery occlusion and ischemic optic 
neuropathy. After explaining the purpose 
and procedures to be performed, an informed 
consent was obtained. The procedures were 
conducted to conform to the tenets of the 
Declaration of Helsinki.
 These tests showed marked stenosis of both 
internal carotid arteries with the degree of 
stenosis approximately the same in both arteries 
?Fig. 3?. Multiple high-intensity lesions involving 
the white matter of both hemispheres ?Fig. 
4? were detected but she had no symptoms. 
Aspirin was prescribed and her vision has 
varied between 20/63 and 20/32 in both eye 
during the 4 month follow-up period. 
Fig. 1? Fundus photograph ?A? and fluorescein 
angiogram ?B? of the right eye showing 
delayed dye infusion into the temporal and 
nasal superior retinal arteries and in the optic 
disc.
Fig. 2? Single flash maximal ERG demonstrating a 
negative-type pattern with greatly reduced 
oscillatory potentials. The response became 
more abnormal with time. A: one month after 
surgery, B: two months after surgery.
Fig. 3? MR angiography demonstrating stenosis 
at the siphon of the right carotid artery.
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Ⅲ?Discussion
 It is somewhat difficult to explain the 
relationship between the development of OIS 
and cataract surgery, and whether the ocular 
ischemic changes were triggered by the 
cataract surgery. It could have happened by 
chance but the occlusion of the retinal artery 
and the ophthalmic artery within the optic disc 
was in the eye that underwent cataract surgery 
and occurred within a month after the surgery. 
Unfortunately, the exact onset of the occlusion 
could not be determined because the patient 
was not aware of the decreased vision in that 
eye. It was presumed that the OIS occurred 
shortly after surgery, as the fundus appearance 
at a month later already revealed silver wire 
arteries. 
 It is highly likely that the stenosis of the 
internal carotid artery was present before 
the cataract surgery, but the stenosis was not 
suspected because she had no symptoms or 
any signs of retinal ischemia, although she had 
systemic hypertension. It should be remembered 
that the carotid stenosis was bilateral and 
approximately equal, and the OIS developed 
in the eye that underwent cataract surgery. 
Accordingly, intraocular perfusion pressure 
caused by surgery could be responsible for the 
OIS, too.
 A Medline search extracted only two cases 
of retinal artery occlusion following cataract 
surgery. The first case?1?was a 75-year-old 
man who developed neovascular glaucoma 3 
months after unilateral extracapsular cataract 
extraction with intraocular lens implantation. 
Carotid angiography demonstrated occlusion of 
the ipsilateral right internal carotid artery, and 
a steal phenomenon from the right ophthalmic 
artery. The second case was reported by Chan 
et al?2?who retrospectively reviewed 142 eyes 
with posterior capsule rupture during cataract 
surgery. They found one case with a central 
retinal artery occlusion following cataract 
surgery.
 Jurowski et al?3?measured the nitric oxide 
?NO? level in the aqueous humor of rabbits and 
found an increased NO level after lensectomy, 
although the use of phacoemulusification with 
the insertion of a foldable intraocular lens, 
as we did, caused only a slight release of NO 
compared to other surgical techniques with 
different intraocular lenses. This is relevant to 
our patient because NO plays an important role 
in regulating local blood flow?4,5?and NO also 
mediates the neurotoxic action of glutamate 
that is responsible for the ischemic retinal 
injury. In addition, elevated NO has been found 
in eyes with CRAO.?6,7?It is possible that 
excessive NO production may have contributed 
to the pathological developments in the anterior 
chamber and retina, such as extensive vessel 
dilation, changes in vessel permeability, and a 
breakdown of the blood-retinal barrier. 
 In conclusion, our findings suggest that 
cataract surgery may be a risk factor for the 
development of ocular ischemic syndrome. We 
recommend a careful examination of OIS after 
intraocular surgery in elderly patients with 
systemic vascular problems.
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Fig. 4? T2 MR imaging of the brain demonstrating 
multifocal ischemic lesions in both hemispheres.
280 Suguru Shirato et al.
????
?75??????????????????????
?????? 1?????????????????
???????????????? 2???????
?????????????????????? 2?
????????????????????????
???????????????????MRI???
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
?????
References
1?  Hino H, Hashimoto Y, Hara Y, Terasaki T, Uchino 
M. Neovascular glaucoma following cataract 
surgery-a case report. Clin Neurol 1999; 39: 842-44 
?in Japanese?.
2?  Chan FM, Mathur R, Ku JJ et al. Short-term 
outcomes in eyes with posterior capsule rupture 
during cataract surgery. J Cataract Refract Surg 
2003; 29: 537-41.
3?  Jurowski P, Gos R, Piasecka G. Nitric oxide levels 
in aqueous humor after lens extraction and 
poly ?methyl methacrylate? and foldable acrylic 
intraocular lens implantation in rabbit eyes. J 
Cataract Refract Surg 2002; 28: 2188-92.
4?  Goureau O, Bellot J, Thillaye B, Curtois Y, de 
Kozak Y. Increased nitric oxide production in 
endotoxin-induced uveitis: reduction of uveitis by 
an inhibitor of nitric oxide synthase. J Immunol 
1995; 154: 6518-23.
5?  Moncada S, Palmer RMJ, Higgs EA. Nitric oxide: 
physiology, pathophysiology, and pharmacology. 
Pharmacol Rev 1991; 43: 109-42.
6?  Hattenbach LO, Allers A, Klais C, Koch F, Hecker 
M. L-Arginine-nitric oxide pathway-related 
metabolites in the aqueous humor of diabetic 
patients. Invest Ophthalmol Vis Sci 2000; 41: 
213-17.
7?  Yilmaz G, Acar MA, Gazyagci S, Duman S, Aydin 
P. Aqueous humor nitric oxide levels in patients 
with central retinal artery occlusion. Retina 2000; 
20: 610-13.
